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® One way container filled writh liquid and a process for its preparation. 

@ One way container of plastic filled with liquid and a 
process for the production of such containers by continuous 
extrusion, filling and sealing by welding and cutting of the 
said containers, whereby an aseptic product Is obtained 
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Il!S-fiSl^.2f.tt!e^invention 

The present invention is directed to new one way containers filled with 
liquid and made of plastic and a new process for the preparation of 
such containers. The new containers are small plastic bags. The bags 
are filled with a sterile solution and are used to administer drugs 
parenterally. Such bags on the market are often called minibags. 

§2£!j9!:2UD^-2f_5!}e_1nyention 

Minibags, are most often filled with a physiological solution of NaCl 
and are being used in the administration of drugs, e.g. antibiotics 
to patients, who are being fed by infusion. The drawbacks of the mini- 
bag, most commonly used are several. First the cost of the raw material 
IS relatively high. Furthermore the process of fabrication is laborious 
as It must be done in several steps. First a film and one or more open- 
ings are produced, which are welded together in several steps to form 
a container. The container (the minibag) is then filled through one 
of Its openings, whereafter the minibag is sealed by welding or alterna- 
tively by a rubber plug, sealed by a capsule of aluminium. If the mini- 
bag is produced in PVC it must in addition be packed in an outer bag 
in order to ensure adequate shelf life. The production of minibags by" 
the usual methods is thus complicated and time-consuming. 

There has thus been a demand for the development of a simple and cheap 
method to produce, aseptically, minibags and other one way containers, 
e.g. vials and ampoules, in plastic. 

From e.g. US-A-3 913 299 it is known to produce plastic containers by 
extrusion, filling and sealing. According to the process described there- 
m a heat treatment in three chambers must be performed in order to 
obtain an acceptable product. In addition US-A-3 190 441. US-A-3 269 079 
and DK-B-118 998 describe methods to produce one way containers, where 
the tube is being sealed in its lower part, filled and sealed in its 
upper part. As the tubes are sealed in their lower part before filling 
none of the described processes is continuous. DE-A-2 817 291 describes 
a process for filling with milk containers made of plastic. Also in 
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that process the lower part of the container is sealed before the 
container is filled and thus nor is the latter process continuous. 

The invention 

According to the present invention it has been shown that one way 
plastic containers, e.g. minibags. which are filled with a liquid may 
be produced by a continuous process. A plastic granulate is fed into 
an extruder, from which a plastic tube or profile is extruded, moulded, 
filled, sealed by welding and cut into containers of suitable size. 
The container is furnished with one or more openings, "ports" direct- 
ly on the container. The opening is laminated on the container when 
it is being moulded. By the moulding there is a difference in the air- 
pressure between the outside and the inside of the container. It is 
not necessary to have vacuum but a certain difference in the pressure 
is important when the container is being moulded. Without the difference 
in pressure it is impossible to fill out the mould completely and the 
container does not get the exact form desired. 

For the continuous production of the containers filled with liquid, 
a tube is extruded vertically through a die. which has a filling drain 
through its middle. The filling drain can easily be removed and replaced 
m order to undergo special treatment, e.g. sterilization. The diameter 
of the drain may vary in diameter between 2 and 40 mm. From a tank and 
through the filling drain the liquid contents are introduced continuous- 
ly in such a way that the liquid level is kept at a constant location, 
which may vary between two fixed locations, one being the lowest 
possible location and the other being the highest possible location. 
The filling drain ends under the highest possible location but above 
the lowest possible location and may thus end within the liquid or above 
the liquid level. Above the level of the liquid there is a gas cushion 
which may be sterile filtered inert gas. The moulding of the tube is 
performed in a hot state. The plastic, being extruded has a temperature 
of 200OC and is completely sterile. Evacuation of the air in the mould 
IS performed in order to avoid air entrapment between the plastic and 
any peaks of the mould profile, in which the tube is moulded. It is 
not necessary with complete vacuum, only a difference in the pressure 
between the outside and the inside of the container just being moulded. 
If desired a vibrator is connected to the system in order to eliminate 
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air-bubbles from the liquid. The process from extrusion to filling is 
a completely closed system when in use. As a result the contents of 
the produced container can if desired be maintained aseptic. The filled 
tube obtained is sealed and cut into containers of the desired size, 
e.g. by ultrasonic welding directly through the liquid. The container 
is not filled through the opening but through the sides dividing the 
bags from each other, which after the filling are welded together. Also 
the welding is performed within the closed system. The welding can be 
performed by the use of one or more welding devices depending on the 
capacity desired. After the welding the tube is cut at the welds to 
obtain separate containers. 

Alternatively two containers may be moulded simultaneously. The con- 
tainer is separated from the parallel container before filling and are 
then filled through two filling drains placed beside each other. 
Although the two simultaneously formed containers are separated from 
each other they are still connected to each other and the sides between 
the containers below each filling drain are still open between each 
other. It is not until the filling has been completed that all the walls 
of the containers ar6 closed by welding. 

In a further alternative embodiment according to the invention a V- 
or U-forraed profile 1s extruded horisontally. Also according to this 
embodiment the containers are moulded in a continuous process. The con- 
tainers are moulded with an opening through which the liquid to be 
dispensed is Introduced through a filling drain. According to this 
embodiment the walls between the containers are welded together before 
filling. The filling drain and the containers move along the production 
line at the same rate. The containers are sealed alternatively with 
welding or a cap. As the last step of the process the containers are 
separated from each other by cutting along the side walls. 

In a further alternative embodiment two or more different liquids are 
filled into the containers and the containers are being furnished with 
arrangements for mixing the different liquids without destroying the 
sterility Inside the container. 
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According to the invention plastic material, preferably polypropene 
and polyethylene, is used to produce the containers. The mentioned 
material has the advantage that no harmful compounds are solved out 
into the liquid inside the container. The containers can also be 
produced in two or more layers by using coextrusion. 

The thickness of the extruded plastic is preferably 0.15 - 0.35 mm for 
small plastic bags such as minibags. If desired each container may be 
given a varying wall thickness by the moulding of thicker parts in the 
form of ribs simultaneously with the extrusion. This is carried out 
by using a die, which extrudates more plastic material at specific parts 
of the circumferejice of the die. It might also be appropriate to make 
one or more parts of the wall of the container thinner, whereby the 
collapse is facilitated when the container is being emptied. The thinner 
15 parts are made by stretching or blowing of the plastic material. 

According to one embodiment of the invention the container has thinner 
parts placed either directly opposite each other or dislocated on the 
sides. The thinner parts may be placed along the whole length of the 
container. Containers with varying thickness of the walls may also be 
formed by the coextrusion of different materials with different 
properties. 
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The produced containers have a smallest inner dimension of 5 inn and 
a biggest outer dimension of 400 mm. The cross section may vary in form 
and be e.g. round, oval, square, e.g. rectangular or polygonal. The 
length of the container is between 20-500 inn and the thickness of the • 
walls between 0.15-1 imi. The containers may if desired be packed into 
an outer package: This is especially desired when the container is small 
and as thin as 0.15 - 0.35 mm. The containers hold between 2 ml and 
10 1, especially between 50 ml and 5 1. . 

Small plastic bags, minibags, are used when drugs are administered 
intermittently, i.e. the infusion is interrupted for a certain time 
and instead the drug is administered. The minibag is therefore connected 
to an infusion set in connection with the infusion bag. For use of the 
minibag it is punctured at the opening region. This is done by the 
tearing off of a tear-off patch covering the opening region, to expose 
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a sterile area at which a sterile puncture may be performed. The manu- 
facture of the minibag is performed in a closed system and also the 
opening is laminated on under sterile conditions. Thereby high hygienic 
demands are met and usually no outer bag is needed for protecting the 
minibag. An outer bag has the drawback that the time for sterilization 
is extended considerably. 

The mould opposite the opening on the containers are provided with 
arrangements to punch a hole which suspends the container in use. The 
hole is usually placed in the middle of the weld region on the side 
opposite the opening. 

The small plastic bag according to the invention holds usually 50 - 
100 ml of liquid. It is calculated that 4000 - 5000 units/hour shall 
be produced by the new method whereby the conventional method used at 
the moment only gives 1000 - 2000 units/hour. 

Detailed description of the invention 

The invention is described in detail referring to the following figures. 

Fig. 1 illustrates production and filling of a one way container. 

Fig. 2A - 2C illustrate the principle of production of the plastic conl 
tai ner with the method according to the invention. 

Fig. 3A - 3B illustrate in detail the moulding of the bag and the 
lamination of the opening. 

Fig. 4A - 4C illustrate in detail the filling of the small plastic bags. 

Fig. 5A - 5B illustrate an alternative container produced according 
to the invention. 



Fig. 6 illustrates the production of a further alternative contai 
according to the invention. 
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Fig. 1 illustrates continuous production of a container having the form 
of a tube (1). The tube is extruded through a die [comprising an outer 
part (2) and an inner part (3)], through the middle of which a filling 
drain (4) passes. Through the drain the desired liquid contents are 
introduced up to a constant liquid level (5), which varies around a 
mean level. Above the level of the liquid is a gas cushion (6). which 
e.g. is sterile filtered inert gas. In addition a system which evacuates 
air is applied to the production line at the moulding station in order 
to avoid air between the plastic and any peaks of the mould cavity 
prof i 1 e . 

Fig. 2A illustrates in detail the production of plastic containers. 
(8) is the extruder wherein plastic granules are filled and from which 
the plastic tube is extruded. The container Is formed in two mould 
halves. (7) is a system which evacuates air from the moulds. (9) is 
the welding device. 

Fig. 2B illustrates in a side view how the opening is laminated onto 
the container. (14) is means for evacuation of air and feeding of the 
opening. 

Fig. 2C shows a section along the line A-A in figure 28. Fig. 2C 
illustrates in detail the means (14), which feeds the opening. Through 
the evacuation tube (71) the air evacuated by moulding passes out. 

Fig. 3A illustrates the two halves of the mould in open position in 
which the container is formed. (10) is the opening which is laminated • 
onto the container. 

Fig. 38 illustrates the closed mould when the opening (10) is being 
laminated onto the container. Superfluous air is evacuated through the 
tube (11) with the evacuation system (7). 

Fig. 4A - 4C illustrate a specially preferred plastic container. 

Fig. 4A illustrates the filling of plastic bags already furnished with 
openings (10) and holes (12) for suspending the final container. The 
containers are filled through the filling drain (4). The filling drain 
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may as illustrated end above the level of the liquid (5), but It may 
also be inserted into the liquid. After the filling the containers are 
separated from each other by e.g. ultrasonic welding (9). 

Fig. 4B illustrates a side view of Fig. 4C. 

Fig. 4C illustrates a single plastic bag having an opening (10) with 
a tear-off patch (13). When the patch has been torn off it uncovers 
a part of the wall of the container, which then may be punctured 
sterile. The container may be suspended in the hole (12). 

Fig. 5A illustrates an alternative container. Two containers are 
produced simultaneously and filled through two different filling drains 
Before filling a future opening is formed in the top of the container. 
The opening has a sealed cap (moulded), which for use is torn off the 
container. On this container the tearing off of the cap opens the 
container and the liquid may be poured out. This kind of containers 
are useful for dispensing and packing of doses of medicaments, such 
as mixtures, elixirs, suspensions and solutions, e.g. liquid antacides. 
expectorant la or vitamins. 

Fig. 5B is a view from below of Fig. 5A. 

Fig. 6 illustrates in detail the production of a further alternative 
embodiment. The opening (10) with the tear-off patch (13) is laminated 
onto the container synchronously with the moulding. 

Further detailed description of a container according to the 
2DY!Dtion_and_tjie_Brocess_for_its_BroducU 

Plastic granules are filled into an extruder. A plastic tube (1) is 
extruded through a die (2. 3). The plastic tube is formed in moulds 
and the opening (10) is laminated on the container. A system which 
evacuates superfluous air (7) from the moulds is connected to the mould- 
ing process. After moulding the containers, which still are connected 
to each other and form a tube having openings in the walls adjacent 
to the successive container are filled through a filling drain (4) with 
a sterile solution e.g. of isotonic sodium chloride. First when the 
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containers are completely filled they are sealed in the two walls ad- 
jacent the container in front and the successive container, i.e. the 
walls at right angles to the wall having the laminated opening. The 
sealing is made by e.g. ultrasonic welding through the liquid. After 
welding the containers are separated from each other. The containers 
may then whenever wanted be packed into an outer bag and autoclaved. 
in order to obtain the highest possible sterility. 
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1. One way container of plastic filled with liquid and being a small 
L^I'ih'! / ; ^ * «^ * « - - e d in that the plastic is extruded 
and moulded to form a container at the same time as one or more openings 
are laminated on. filled, sealed by welding and cut into separate 
containers all. in one single process, whereby said moulding, filling 
and welding are performed continuously in a closed system. 

2. Container according to claim 1 characterized in that 
the two sides sealed by welding are at right angles to the side having 
the opening. 

3. Container according to claims landZ characterized 

in that the welding along the sides at right angles to the side having 
the opening is performed after the filling. 

4. Container according to one or more of the claims 1 and 3 cha- 
racterized in that the smallest inner dimension is 5 m and 
the greatest outer dimension is 400 mm. 

5. Container according to one or more of the claims 1-4 charac- 
terized in that the length of the said container is between 20 
and 500 mm. 

6. Container according to one or more of the claims 1-5 c h a r a c - 
t e r i 2 e d in that the side, opposite the side where the opening 

IS laminated on has a hole for suspending the said container when the 
liquid of the said container is administered. 

7. Processes for simultaneous production and filling of a one way 
container of plastic, filled with a liquid characterized 
in that plastic is a) extruded hot and moulded to form a container and 
simultaneously one or more openings are laminated onto said container 

b) said container is filled continuously in such a way that the level 

of the liquid is kept on a level varying around a mean level, whereafter 

c) the container is sealed and d) the containers are separated by 
cutting at the welds, whereby said extrusion, moulding, filling and 
welding are performed continuously in one single closed system. 
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8. Process according to claim 7 characterized in that 
the containers are sealed by welding through the liquid after the 
filling at the two sides adjacent the neighbouring containers. 

9. Process according to claim 6 c h a r a c t e r i 2 e d in that 
the continuous filling is through a filling drain. 

10. Process according to claim 9 characterized in that 
the filling drain is placed in the centre of a die through which the 
extrusion is performed. 
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@ One way container filled with liquid and a process for its preparation. 

(st) Disposable plastic container filled with liquid and a pro- 
cess for the production of such a container by continuous 
extrusion, through an extruder <8), filling through a filling 
drain (4) sealing by welding and cutting said container* where- 
by an aseptic product ts obtained. 



0. 
lU 




— - - .4 



Croydon Primtno Company Ud. 



European Patent 

* 



01 69183 

ApplfCAtlOfQ moBSib^r 

£P 35 85 0220 



Ctftogoiy 



cutsstnooiON OF me 

APPUCKTION lint 0.4 1 



an, ) 

^ fAiole document: * 



DE-B-l 251 009 (KAUTEX) 
* Claim 1; figures * 



US-A-3 913 299 (STENSTROM) 
* Column 7, line 42 - column 8, 
line 5; column 8, lines 35-44; 
figure 6 * 



DE-A-3 033 821 (HANSEN) 



US-A-3 894 381 (CHRISTINE 
alO 



DE-A-2 720 907 (RONDO) 



DE-B-1 180 301. (SCHMALBACH) 



US-A-3 098 601 
al. ) 



(ANDERSON et 



Tlwprment wmttrtb t«ponikute«ci4mvntfptopan:«ltffns 



1.2,7, 
9,10 



B 65 B 



3/02 



1,2,7, 
9,10 



3,8 



TECHNICAL FIELDS 
SEARCHED (Int. Cl.* ) 



B 65 B 
B 65 D 
B 29 C 



8 

s 



s 

ttl 



SCHELLE ;;f? 



CATEGORY OF ClTEDOOCUMBirrS 

X : pBrticulorty reJevanl if taken alone 

Y 1 pat^culaily relevant if combined with another 

document of the same category 
A : technological background 
O: non-written disclosure 
P : intermediate document 



T : theoiy or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D • document cited in the application 
t : document cited for other reasons 



A : ffhember of the same patent family, corresponding 
document 




Office 



S.mQPEAH SEARCH REPORT 



01 691 83 

Application number 



EP 85 85 0220 



OOeUiMENTS CONSIDERED TO BE RELEVANT 



Citation o0 document with indicstlon. whmtm appropriate, 

of raiavant paaaapas 



Ralavant 

to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. Ct A ) 



A 



US-A-2 866 488 (THOMPSON) 



TECHNICAL FIEtOS 
SEARCHED (mtClAj 



Tha present searet^ report ties Iteen «f fawn up for all claims 



search 




Iner 



8 

i 



CATEOOA Y OP CfTEO 



X 
V 

A 

o 
p 



particularly relevant K toftcen filone 
parlicutarty relevant if eo«nt»imi9 ^uMi a^s^e^r 
document of the same cetegofy 
technol^ical bacfcoroun^ 
norwwritten disclost^Te 
Interfnediate doeunnent 



T 
E 

O 
L 



theory or principle underlying the invention 
earlier patent document t>ut pubilatied on. or 
after the filing date 
document cited in the application 
document cited for other reasons 



& : member of the same patent famlfy« eorrespondinn 
document 



